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Notices

References in this publication to IBM products, programs, or services do not imply
that IBM intends to make these available in all countries in which IBM operates.

Any reference to an IBM product, program, or service is not intended to state or
imply that only that IBM product, program, or service may be used. Any
functionally equivalent product, program, or service that does not infringe any of the
intellectual property rights of IBM may be used instead of the IBM product,
program, or service. The evaluation and verification of operation in conjunction with
other products, programs, or services, except those expressly designated by IBM,
are the responsibility of the user.

IBM may have patents or pending patent applications covering subject matter in
this document. The furnishing of this document does not give you any license to
these patents. You can send license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
USA

Licensees of this program who wish to have information about it for the purpose of
enabling: (i) the exchange of information between independently created programs
and other programs (including this one) and (ii) the mutual use of the information
which has been exchanged, should contact:

IBM Corporation

Information Enabling Requests
Dept. DWZ

5600 Cottle Road

San Jose, CA 95193

Such information may be available, subject to appropriate terms and conditions,
including in some cases, payment of a fee.

Any pointers in this publication to non-IBM Web sites are provided for convenience
only, and do not in any manner serve as an endorsement of these Web sites.

Programming Interface Information

This book is intended to help you to use VSAM and non-VSAM macro instructions.

This publication documents intended Programming Interface that allow the
customer to write programs to obtain services of DFSMS/MVS.
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About This Book

This book is intended to help you use virtual storage access method (VSAM) and
non-VSAM IBM data management macros to process data sets. “Part 1. VSAM
Macro Instructions” describes virtual storage access method (VSAM) macros,
examples of coding the macros in assembler language, and the return codes. “Part
2. Non-VSAM Macro Instructions” describes non-VSAM macros and the return
codes. Each part presents the macros in alphabetical order. The standard form of
each macro is described first, followed by the list and execute forms, if available.
The list and execute forms are available only for macros that pass parameters in a
list.

Use this book with DFSMS/MVS Using Data Sets, SC26-4922, which describes the
access methods and how to write programs that process VSAM and non-VSAM
data sets.

Macros allow you to communicate service requests to the access method routines.
The macros are placed in the macro library when the operating system is installed.
The assembler expands each macro into executable machine language instructions
or data, and shows the exact macro expansion in the assembler listing. The
executable instructions typically consist of branches around data fields, load
register instructions, and either branch instructions or supervisor calls (SVC) that
transfer control to the proper program. The data fields in each macro are
parameters that are passed to the access method routine.

The operation of most macros depends on the options you select when coding the
macro. For these macros, separate descriptions are provided for each parameter,
keyword, and option. The standard, list, and execute forms of the macros are
provided where differences exist, otherwise, just the standard form is provided.

The macros described in this book are in the standard system macro library,
SYS1.MACLIB. Refer to OS/390 MVS Authorized Assembler Services Guide and to
0S/390 MV'S Authorized Assembler Services Reference ALE-DYN, OS/390 MV'S
Authorized Assembler Services Reference ENF-IXG, OS/390 MV'S Authorized
Assembler Services Reference LLA-SDU, and OS/390 MVS Authorized Assembler
Services Reference SET-WTO to write programs that use MVS/ESA supervisor
services.

DFSMS/MVS macros require Assembler H Version 2 or High Level Assembler. See
DFSMS/MVS General Information for DFSMS/MVS requirements.

To learn about catalogs and the access method services commands, see:

e DFSMS/MVS Access Method Services for ICF, SC26-4906, and DFSMS/MVS
Access Method Services for VSAM, SC26-4905, which describe the access
method services commands used to process VSAM data sets.

e DFSMS/MVS Managing Catalogs, SC26-4914, which describes how to create
master and user catalogs.

The following access methods and macros are shown in this publication for
compatibility only. Although still supported, their use is not recommended, and,
where applicable, alternatives are suggested.

¢ BDAM (use VSAM instead)
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e BISAM (use VSAM instead)
¢ QISAM (use VSAM instead).

Not-recommended non-VSAM macros are:

DCB (BDAM, BISAM, QISAM)
ESETL

FREEDBUF

GET (QISAM)

PUT (QISAM)

READ (BDAM, BISAM)
RELEX

SETL

WRITE (BDAM, BISAM)

The Mass Storage System (MSS) and the ACQRANGE, CNVTAD, MNTACQ
macros are no longer supported.

Preparing Your Books for Use

All the VSAM and non-VSAM guidance material is in DFSMS/MVS Using Data
Sets. All the macros are in DFSMS/MVS Macro Instructions for Data Sets.
However, you can rearrange the sections of these books to create your own VSAM
guide and reference and non-VSAM guide and reference.

USING
DATA
SETS
Part 1 MACROS
Intro
Part 2 Part 1
VSAM VSAM
Part 3 Part 2
Non-VSAM Non-VSAM
Part 4 Part 3
Appendix Appendix
USING USING
VSAM NON-VSAM
DATA DATA
SETS SETS
& &
MACROS MACROS

To Create the VSAM Book

1. Remove all of Part 1 and Part 2 from DFSMS/MVS Using Data Sets. Make a
copy of Part 1 for the non-VSAM book.

2. Remove all of Part 1 from DFSMS/MVS Macro Instructions for Data Sets.
3. Select the appendixes you want for the VSAM book.

4. Reassemble all pages in a three- or five-ring binder.
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To Create the Non-VSAM Book

1. Remove all of Part 3 from DFSMS/MVS Using Data Sets and all of Part 2 of
DFSMS/MVS Macro Instructions for Data Sets.

2. Select the appendixes you want for the non-VSAM book.

3. Reassemble all pages in a three or five ring binder.

Required Product Knowledge
To use this book effectively, you should be familiar with:

e Assembler language

e Catalog administration

e Job control language

e VSAM and non-VSAM data management.

You should be familiar with the information presented in the following publications:

Publication Title Order Number
High Level Assembler/MVS & VM & VSE Programmer’s Guide SC26-4941
High Level Assembler/MVS & VM & VSE Language Reference SC26-4940
Assembler H Version 2 Programming Guide GC26-4036
Assembler H Version 2 Language Reference GC26-4037
DFSMS/MVS Access Method Services for ICF SC26-4906
DFSMS/MVS Using Data Sets SC26-4922

How to Tell if this Book is Current

IBM regularly updates its books with new and changed information. When first
published, both hardcopy and BookManager softcopy versions of a book are
identical, but subsequent updates might be available in softcopy before they are
available in hardcopy. Here's how to determine the level of a book:

e Check the book's order number suffix (often referred to as the dash level). A
book with a higher dash level is more current than one with a lower dash level.
For example, in the publication order number SC26-4930-02, the dash level 02
means that the book is more current than previous levels, such as 01 or 00.
Suffix numbers are updated as a product moves from release to release, as
well as for hardcopy updates within a given release.

* Check to see if you are using the latest softcopy version. To do this, compare
the last two characters of the book's file name (also called the book name). The
higher the number, the more recent the book. For example, DGT1U302 is more
recent than DGT1U301.

e Compare the dates of the hardcopy and softcopy versions of the books. Even if
the hardcopy and softcopy versions of the book have the same dash level, the
softcopy could be more current. This will not be apparent from looking at the
edition notice. The edition notice number and date remain that of the last
hardcopy version. When you are looking at the softcopy product bookshelf,
check the date shown to the right of the book title. This will be the date that the
softcopy version was created.
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Also, an asterisk (*) is added next to the new and changed book titles in the
CD-ROM booklet and the README files.

Vertical lines to the left of the text indicate changes or additions to the text and
illustrations. For a book that has been updated in softcopy only, the vertical lines
indicate changes made since the last printed version.

Referenced Publications

Within the text, references are made to the following publications:

Publication Title Order Number
Assembler H Version 2 Language Reference GC26-4037
DFSMS/MVS Access Method Services for ICF SC26-4906
DFSMS/MVS Access Method Services for VSAM SC26-4905
DFSMS/MVS Checkpoint/Restart SC26-4907
DFSMS/MVS General Information GC26-4900
DFSMS/MVS Installation Exits SC26-4908
DFSMS/MVS Program Management SC26-4916
DFSMS/MVS DFSMSdfp Storage Administration Reference SC26-4920
DFSMS/MVS Using Data Sets SC26-4922
DFSMS/MVS DFSMSdfp Advanced Services SC26-4921
DFSMS/MVS Using Magnetic Tapes SC26-4923
DFSMS/MVS Utilities SC26-4926
Enterprise Systems Architecture/390 Principles of Operation SA22-7201
IBM High Level Assembler/MVS & VM & VSE Language SC26-4940
Reference

IBM 3800 Printing Subsystem Programmer’s Guide GC26-3846
IBM 3800 Printing Subsystem Models 3 and 8 Programmer’s SH35-0061
Guide

IBM 3890 Document Processor Machine and Programming GA24-3612
Description

IBM 4248 Printer Model 1 Description GA24-3927
0S/390 MVS JCL Reference GC28-1757
0S/390 MVS JCL User's Guide GC28-1758
0S/390 MVS Assembler Services Guide GC28-1762

Programming Support for the IBM 3505 Card Reader and the GC21-5097
IBM 3525 Card Punch

0S/390 MVS System Codes GC28-1780
0S/390 MVS System Messages, Vol 1 (ABA-ASA) GC28-1784
0S/390 MVS System Messages, Vol 2 (ASB-EWX) GC28-1785
0S/390 MVS System Messages, Vol 3 (GDE-IEB) GC28-1786
0S/390 MVS System Messages, Vol 4 (IEC-IFD) GC28-1787
0S/390 MVS System Messages, Vol 5 (IGD-1ZP) GC28-1788
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References to Product Names Used in DFSMS/MVS Publications

DFSMS/MVS publications support DFSMS/MVS, 5695-DF1, as well as the

DFSMSdfp base element and the DFSMShsm, DFSMSdss, and DFSMSrmm
features of 0S/390, 5647-A01. DFSMS/MVS publications also describe how
DFSMS/MVS interacts with other IBM products to perform the essential data,
storage, program and device management functions of the operating system.

DFSMS/MVS publications typically refer to another IBM product using a generic
name for the product. When a particular release level of a product is relevant, the
reference includes the complete name of that product. This section explains the
naming conventions used in the DFSMS/MVS library for the following products:

MVS can refer to:

e MVS/ESA SP Version 5, 5695-047 or 5695-048

e The MVS base control program (BCP) of 0S/390, 5647-A01
All MVS book titles used in DFSMS/MVS publications refer to the OS/390 editions.
Users of MVS/ESA SP Version 5 should use the corresponding MVS/ESA book.

Refer to OS/390 Information Roadmap for titles and order numbers for all the
elements and features of OS/390.

For more information about OS/390 elements and features, including their
relationship to MVS/ESA SP and related products, please refer to OS/390 Planning
for Installation.

RACF can refer to:

¢ Resource Access Control Facility (RACF), Version 2, 5695-039
e The RACF element of the OS/390 Security Server, an optional feature of
0S/390

All RACF book titles refer to the Security Server editions. Users of RACF Version 2
should use the corresponding book for their level of the product. Refer to 0S/390
Security Server (RACF) Introduction for more information about the Security Server.

CICS can refer to:

¢ CICS/MVS, 5665-403

e CICS/ESA, 5685-083

¢ The CICS element of the CICS Transaction Server for 0OS/390, 5665-147
All CICS book titles refer to the CICS Transaction Server for OS/390 editions.
Users of CICS/MVS and CICS/ESA should use the corresponding books for those

products. Please see CICS Transaction Server for OS/390: Planning for Installation
for more information.
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Summary of Changes

This summary of changes includes specific updates to this book as well as product
highlights for previous releases.

Fifth Edition, March 1999

This publication is a minor revision in support of the functional changes introduced
with DFSMS/MVS Version 1 Release 5. Technical changes or additions to the text
and illustrations are indicated by a vertical line to the left of the change.

This revision also includes maintenance and editorial changes.

The following summarizes the changes to that information.
e The following VSAM macros have been updated:
— ACB, ENDREQ
* New non-VSAM macro, IEWLCNVT, was added

¢ The format of the DCBE has been added to “Data Control Block Extension
(DCBE)” on page 406

¢ The section, “DCBE—(BSAM, QSAM, and BPAM)” on page 261 has been
updated

e |[HADCBE was added to Appendix A, “Macros Available by Access Method” on
page 391

e “POINT TYPE=ABS—List Form” on page 319 and “POINT
TYPE=ABS—Execute Form” on page 320 was added to non-VSAM POINT
macro.

e Support for processing ISO/ANSI Version 4 tape labels was added to
“DCB—Construct a Data Control Block (BSAM)” on page 212 and
“DCB—Construct a Data Control Block (QSAM)” on page 241.

* As part of the name change of OpenEdition to OS/390 UNIX System Services,
occurrences of OS/390 OpenEdition have been changed to OS/390 UNIX
System Services or its abbreviated name, OS/390 UNIX. OpenEdition may
continue to appear in messages, panel text, and other code with OS/390 UNIX
System Services.

Note: For other important updates to this book, please check informational APAR
1111474, a repository of DFSMS/MVS 1.5 information that was not available
at the time DFSMS/MVS books were published for general availability.

Fourth Edition, June 1997

This publication is a major revision in support of the functional changes introduced
with DFSMS/MVS Version 1 Release 4. Technical changes or additions to the text
and illustrations are indicated by a vertical line to the left of the change (a revision
bar). For a book that has been updated in softcopy only, the vertical lines indicate
changes made since the last printed version.

This revision also includes maintenance and editorial changes.
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These changes were made to this book:
e The following VSAM macros have been updated

— ACB, BLDVRP, DLVRP, GENCB ACB, RPL, SHOWCB-ACB,
SHOWCB-RPL, TESTCB-ACB

e The following non-VSAM macros have been updated
— BSP, CHECK

e The DESERV macro has been updated for the FUNC=GET and
FUNC=GET_ALL calls

e The section Chapter 4, “WSAM Macro Return and Reason Codes” on
page 125 has been updated.

e Figure 30 on page 170 has been added as example of using a DCB exit list
routine above the line. This is an example of a technique to have a 31-bit exit
routine residing above the 16MB line but with an entry point below the line.

Third Edition, December 1995

This publication is a major revision in support of the functional changes introduced
with DFSMS Version 1 Release 3. Technical changes or additions to the text and
illustrations are indicated by a vertical line to the left of the change. For a book that
has been updated in softcopy only, the vertical lines indicate changes made since
the last printed version.

This revision also includes maintenance and editorial changes.
The following summarizes the changes to that information.

The following VSAM control block macros have been updated:

e ACB, EXLST, GENCB—ACB, GENCB—EXLST, GENCB—RPL,
MODCB—RPL, RPL, SHOWCB—ACB, SHOWCB—RPL, TESTCB—ACB.

IDALKADD macro information has been added to the VSAM section of the book.
IDALKADD is used to perform VSAM Record Level Sharing locking functions.

The VSAM return and reason codes have updated.

DESERV macro information has been added to the non-VSAM section of the book.
The information includes the syntax for the different DESERYV functions, the
parameter descriptions, and return and reason codes. The DESERV macro is used
to perform operations on PDS and PDSE directories.

Service Update to Version 1 Release 3, September 1996

XXii

Information has been added to support BSAM, QSAM, and VSAM Access to HFS
files. This support allows you access HFS files using these access methods.
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Part 1. VSAM Macro Instructions
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Chapter 1. Introduction to VSAM Programming

The virtual storage access method (VSAM) is used to organize data and maintain
information about that data in a catalog. VSAM programming is performed using
access method services commands and VSAM macros.

e Access method services . You define VSAM data sets and establish catalogs
using a multi-function services program called access method services.

e Job control language . You can also define VSAM data sets using JCL.

e VSAM macro instructions . Two types of VSAM macros are used to process
VSAM data sets:

— Control block macros generate control blocks of information needed by
VSAM to process the data set.

— Request macros are used to retrieve, update, delete, or insert logical
records.

You can use 24-bit or 31-bit addressing mode for VSAM programs. If you use
31-bit support, see DFSMS/MVS Using Data Sets for procedures and restrictions.
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Chapter 2. Notational Conventions

A uniform notation describes the format of VSAM macro instructions. This notation
is not part of the language; it is merely a way of describing the format of the
instructions. The instruction format definitions in this book use the following

conventions:
[ 1] Brackets enclose an optional entry. You may, but need not, include the
entry. Examples are:
e [length]
e [MF=E]

An OR sign (a vertical bar) separates alternative entries. You must
specify one, and only one, of the entries unless you allow an indicated
default. Examples are:

e [REREAD|LEAVE]
e [length|'S']
{1} Braces enclose alternative entries. You must use one, and only one, of

the entries. Examples are:

« BFTEK={S|A}

* {K|D}

e {address|S|O}
Sometimes alternative entries are shown in a vertical stack of braces.
An example is:

MACRF={{(R[C|P])}
{(WIC|PIL])}
{(RICT,WICD}}

In the example above, you must choose only one entry from the vertical
stack.

An ellipsis indicates that the entry immediately preceding the ellipsis
may be repeated. For example:

e (dcbaddr,[(options)],. . .)

C A ‘' " indicates that a blank (an empty space) must be present before the
next parameter.

UPPERCASE BOLDFACE
Uppercase boldface type indicates entries that you must code exactly as
shown. These entries consist of keywords and the following punctuation
symbols: commas, parentheses, and equal signs. Examples are:

« CLOSE,,, TYPE=T
« MACRF=(PL,PTC)

UNDERSCORED UPPERCASE BOLDFACE
Underscored uppercase boldface type indicates the default used if you
do not specify any of the alternatives. Examples are:

« [EROPT={ACC|SKP|ABE }]
+ [BFALN={F|D}]
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Lowercase lItalic
Lowercase italic type indicates a value to be supplied by you, the user,
usually according to specifications and limits described for each
parameter. Examples are:

e number
e jmage-id

e count
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Chapter 3. VSAM Macro Descriptions and Examples

This chapter contains VSAM macro formats and examples.

The macros that work at assembly time allow you to specify subparameter values
as absolute numeric expressions, character strings, codes, and expressions that
generate valid relocatable A-type address constants.

The macros that work at execution allow you also to specify these values as:

» Register notation, where the expression designating a register from 2 through
12 is enclosed in parentheses. For example, (2) and (REG), where REG is a
label equated to a number from 2 through 12.

¢ An expression of the form (S,scon), where scon is an expression valid for an
S-type address constant, including the base-displacement form.

e An expression of the form (*,scon), where scon is an expression valid for an
S-type address constant, including the base-displacement form, and the
address specified by scon is indirect—that is, it gives the location of the area
that contains the value for the subparameter.

For most programming applications, you can use register notation or absolute
numeric expressions for numbers, character strings for names, and register notation
or expressions that generate valid A-type address constants for addresses.
“Subparameters with GENCB, MODCB, SHOWCB, and TESTCB,” gives all the
ways of coding each parameter for the macros that work at execution time.

You can write a reentrant program only with execution-time macros. “Use of List,
Execute, and Generate Forms of VSAM Macros” on page 8, describes alternative
ways of coding these macros for reentrant programs. This chapter describes the
standard form of these macros.

Subparameters with GENCB, MODCB, SHOWCB, and TESTCB

The addresses, names, numbers, and options required with subparameters in
GENCB, MODCB, SHOWCB, and TESTCB can be expressed in a variety of ways:

e An absolute numeric expression , for example, STRNO=3 and COPIES=10.

e A code or a list of codes separated by commas and enclosed in
parentheses , for example, OPTCD=KEY or OPTCD=(KEY,DIR,IN).

e A character string , for example, DDNAME=DATASET.

* A register from 2 through 12 that contains an address or numeric value ,
for example, SYNAD=(3); equated labels can be used to designate a register,
for example, SYNAD=(ERR), where the following equate statement has been
included in the program: ERR EQU 3.

e An expression of the form (S,scon) , where scon is an expression valid for an
S-type address constant, including the base-displacement form. The contents
of the base register are added to the displacement to obtain the value of the
keyword. For example, if the value of the keyword being represented is a
numeric value (that is, COPIES, LENGTH, RECLEN), the contents of the base
register are added to the displacement to determine the numeric value. If the
value of the keyword being represented is an address constant (that is,
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WAREA, EXLST, EODAD, ACB), the contents of the base register are added to
the displacement to determine the value of the address constant.

e An expression of the form (*,scon) , where scon is an expression valid for an
S-type address constant, including the base-displacement form. The address
specified by scon is indirect , that is, it is the address of an area that contains
the value of the keyword. The contents of the base register are added to the
displacement to determine the address of the fullword of storage that contains
the value of the keyword.

If an indirect S-type address constant is used, the value it points to must meet
the following criteria:

— If it is a numeric quantity or an address, it must occupy a fullword of
storage.

— If it is an alphanumeric character string, it must occupy two words of
storage, be left aligned, and be filled on the right with blanks.

* An expression valid for a relocatable A-type address constant , for example,
AREA=MYAREA+4.

The specified keyword determines the type of expressions that can be used. Also,
register and S-type address constants cannot be used when MF=L is specified.

Use of List, Execute, and Generate Forms of VSAM Macros

8

The BLDVRP, DLVRP, GENCB, MODCB, SHOWCB, and TESTCB macros build a
parameter list describing in codes the actions shown by the subparameters you
specify and pass the list to VSAM to take the suggested action.

The list, execute, and generate forms of BLDVRP, DLVRP, GENCB, MODCB,
SHOWCB, and TESTCB allow you to write reentrant programs, to share parameter
lists, and to modify a parameter list before using it.

Following is a brief description of the list, execute, and generate forms:

e The list form is used to build the parameter list either in line (called a simple
list) or in an area remote from the macro expansion (called a remote list ).
Both the simple- and the remote-list forms allow you to build a single parameter
list that can be shared.

e The execute form is used to modify a parameter list and to pass it to VSAM for
action.

e The generate form is used to build the parameter list in a remote area and to
pass it to VSAM for action.

The list, execute, and generate forms of the BLDVRP, DLVRP, GENCB, MODCB,
SHOWCB, and TESTCB macros have the same format as the standard forms,
except for:

e An additional keyword, MF.

» Keywords that are required in the standard form may be optional in the list,
execute, and generate forms or may not be allowed in the execute form. The
meaning of the keywords, however, and the notation that may be used to
express addresses, names, numbers, and option codes are the same.

DFSMS/MVS V1R5 Macro Instructions for Data Sets



The following sections describe the format of the MF keyword and the use of list,
execute, and generate forms. They also show the optional and invalid
subparameters.

List-Form Keyword
The format of the MF keyword for the list form is:

MF={L|(L, address], label])}

where:
L specifies that this is the list form of the macro.

address
specifies the address of a remote area in which the parameter list is to be built.
The area must begin on a fullword boundary. You can specify the address in
register notation or as an expression valid for a relocatable A-type address
constant or a direct or indirect S-type address constant.

label
specifies a uniqgue name used in an EQU instruction in the expansion of the
macro. Label is equated to the length of the parameter list. You do not have to
know the length of the parameter list if you code /abel, the expansion of the
macro determines the amount of storage required.

Because the MF=L expansion does not include executable code, register notation
and expressions that generate S-type address constants cannot be used.

If you code MF=L, the parameter list is built in line, which means that the program
is not reentrant if the parameter list is modified at execution.

If you code MF=(L,address), the parameter list is built in the remote area specified,
and the area must be large enough for the parameter list.

The size, in fullwords, of a parameter list is:

e For GENCB, 4, plus 3 times the number of ACB, EXLST, or RPL keywords
specified (plus 1 for DDNAME, EODAD, JRNAD, LERAD, or SYNAD)

e For MODCB, 3, plus 3 times the number of ACB, EXLST, or RPL keywords
specified (plus 1 for DDNAME, EODAD, JRNAD, LERAD, or SYNAD)

e For SHOWCSB, 5, plus 2 times the number of fields specified in the FIELDS
keyword

e For TESTCB, 8 (plus 1 for either DDNAME, STMST, EODAD, JRNAD, LERAD,
or SYNAD).

If you code MF=(L,address,label), the parameter list is built in the remote area
specified. The expansion of the macro equates /label with the length of the
parameter list.
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Execute-Form Keyword
The format of the MF keyword for the execute form is:

MF=(E,address)

where:
E specifies that this is the execute form of the macro.

address
specifies the address of the parameter list.

Expansion of the execute form of the macro results in executable code that causes:
1. A parameter list to be modified, if requested

2. Control to be passed to a routine that satisfies the request.

You may not use the execute form to add an entry to a parameter list. If you try to
add an entry, you receive a return code of 8 in register 15.

Generate-Form Keyword
The format of the MF keyword for the generate form is:

MF=(G,address|, label])

where:
G specifies that this is the generate form of the macro.

address
specifies the address of a remote area in which the parameter list is to be built.
The area must begin on a fullword boundary.

label
specifies a unique name that is used in an EQU instruction in the expansion of
the macro. Label is equated to the length of the parameter list. You do not
have to know the length of the parameter list if you code label;, the expansion
of the macro determines the amount of storage required.

If you code MF=(G,address), the parameter list is built in the remote area specified.
If you code MF=(G,address,label), the parameter list is built in the remote area

specified. The expansion of the macro equates the length of the parameter list to
label.

Examples of Generate, List, and Execute Forms

Figure 1 shows which forms of GENCB, MODCB, SHOWCB, and TESTCB should
be used in reentrant/nonreentrant and shared/nonshared environments.
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Figure 1. Reentrant Programming.

Reentrant Nonreentrant
Shared MF=(L,address[,label]) MF=L

MF=(E,address) MF=(E,address)
Nonshared MF=(G,address][,label]) Standard Form

The figure shows that:

» To share parameter lists in a reentrant program, the remote-list form should be
used with the execute form.

e To share parameter lists in a nonreentrant program, the simple-list form should
be used with the execute form.

e If you do not intend to share parameter lists, the generate form should be used
in reentrant programs and the standard form should be used for nonreentrant
programs.

The following examples show how the list, execute, and generate forms work.

Example: Generate Form (Reentrant)

In this example, the generate form of GENCB is used to create a default request
parameter list (RPL) in a reentrant environment.

LA 10,LEN1 Get length of the parameter Tist.
GETMAIN R,LV=(10) Get storage for the area in which X
the parameter list is to be built. X
LR 2,1 Save address of parameter-list area.
GENCB BLK=RPL, X

MF=(G, (2),LEN1)

The macro expansion equates LEN1 to the length of the parameter list, as follows:
+LEN1 EQU 16

The parameter list is built in the area acquired by the GETMAIN macro and pointed
to by register 2. This list is used by VSAM to build the RPL. VSAM returns the RPL
address in register 1 and the RPL length in register 0. If the WAREA and LENGTH
parameters are used, the RPL is built at the WAREA address.

Example: Remote-List Form (Reentrant)

In this example, the remote-list form of MODCB is used to build a parameter list
that will later be used to modify the MACRF bits in the access method control block

ANYACB.
LA 8,LEN2 Get length of the parameter Tist.
GETMAIN R,LV=(8) Get storage for the area in which the X
parameter 1list is to be built.
LR 3,1 Save address of the parameter-list area.
MODCB  ACB=ANYACB, X

MACRMF= (L, (3) , LEN2)

The macro expansion equates the length of the parameter list to LEN2, as follows:
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+LEN2 EQU 24

This parameter list is built in the remote area pointed to by register 3. The list is
used by VSAM to modify the ACB when an execute form of MODCB is issued (see
next example). The list form only creates a parameter list; it does not modify the
ACB.

Example: Execute Form (Reentrant)

In this example, the execute form of MODCB is used to modify the address of the
access method control block and MACRF codes in the parameter list created by
the remote-list form of MODCB in the previous example.

MODCB ACB=MYACB,MACRF=(ADR,SEQ,0UT) ,MF=(E, (3))

The parameter list pointed to by register 3 is changed so that the ACB and MACRF
parameter values in the execute form override those in the list form. The access
method control block, MYACB, is then modified to MACRF=(ADR,SEQ,OUT).

The access method control block at ANYACB is not changed by either of these
examples.

ACB—Generate an Access Method Control Block at Assembly Time

Use the ACB macro to generate an access method control block at assembly time.

The format of the ACB macro is:

[label] ACB [AM=VSAM]
[[BSTRNO=abs expression]
[[BUFND= abs expression]
[,[BUFNI=abs expression]
[,[BUFSP=abs expression)
[, DDNAME-= character string]
[LEXLST=address]
[[MACRF=(JADR][,CNV] [KEY ]

[.CFX|NEX]

[DDN|DSN]

[.DFRINDF]

[.DIR][,.SEQ][,SKP]

LICI INCI]

LIN][,OUT]

[LLEWINLW]

[NIS|SIS]

[NRMJAIX]

[[NRS|RST]

[[NSR|LSR|GSRI|RLS]

[LNUB|UBF])]
[[MAREA= address]
[[MLEN=abs expression]
[[PASSWD= address]
[[RMODE31={ALL|BUFF|CB|NONE }]
[, SHRPOOL={0 |abs expression}]
[, STRNO=abs expression]
[LRLSREAD={NRI|CR|NORD }]
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Values for ACB macro subparameters can be specified as absolute humeric
expressions, character strings, codes, and expressions that generate valid
relocatable A-type address constants.

label
specifies 1 to 8 characters that provide a symbolic address for the access
method control block that is assembled. If you omit the DDNAME parameter,
label serves as the ddname.

AM=VSAM
specifies that the access method using this control block is VSAM.

BSTRNO=abs expression
specifies the number of strings initially allocated for access to the base cluster
of a path. BSTRNO must be a number between 0 and 255. The default is
STRNO. BSTRNO is ignored if the object being opened is not a path. If the
number specified for BSTRNO is insufficient, VSAM dynamically extends the
number of strings as needed for the access to the base cluster.

BSTRNO can influence performance. The VSAM control blocks for the set of
strings specified by BSTRNO are allocated on contiguous virtual storage,
whereas this is not guaranteed for the strings allocated by dynamic extension.

This parameter is only applicable to MACRF=NSR.

This parameter has no effect for HFS files.

BUFND=abs expression
specifies the number of I/O buffers VSAM is to use for transmitting data
between virtual and auxiliary storage. A buffer is the size of a control interval in
the data component. BUFND must be a number between 0 and 65535. The
minimum number you may specify is 1 plus the number specified for STRNO.
(If you omit STRNO, BUFND must be at least 2, because the default for
STRNO is 1.) The number can be supplied through the JCL DD AMP
parameter and through the macro. The default is the minimum number
required. Note, however, that minimum buffer specification does not provide
optimum sequential processing performance. Generally, the more data buffers
specified, the better the performance.

Note also that additional data buffers benefits direct inserts or updates during
control area splits and benefits spanned record accessing. The maximum
number of buffers allowed is currently 255 (254 data buffers and 1 insert
buffer). See DFSMS/MVS Using Data Sets for more information on optimizing
performance.

This parameter is only applicable to MACRF=NSR.

This parameter has no effect for HFS files.

BUFNI=abs expression
specifies the number of 1/0O buffers VSAM is to use for transmitting the contents
of index entries between virtual and auxiliary storage for keyed access. A buffer
is the size of a control interval in the index. BUFNI must be a number between
0 and 65535. The minimum number is the number specified for STRNO (if you
omit STRNO, BUFNI must be at least 1, because the default for STRNO is 1).
You can supply the number through the JCL DD AMP parameter and through
the macro. The default is the minimum number required.
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Additional index buffers improve performance by providing for the residency of
some or all of the high-level index, thereby minimizing the number of high-level
index records retrieved from DASD for key-direct processing. For more
information on optimizing performance, see DFSMS/MVS Using Data Sets.

The default is the minimum number required. The maximum number of buffers
allowed is currently 255 (254 data buffers and 1 insert buffer).

This parameter is only applicable to MACRF=NSR.

This parameter has no effect for HFS files.

BUFSP=abs expression

specifies the maximum number of bytes of virtual storage to be used for the
data and index I/O buffers. VSAM gets the storage in your program's address
space. If you specify less than the amount of space specified in the
BUFFERSPACE parameter of the DEFINE command when the data set was
defined, VSAM overrides your BUFSP specification upward to the value
specified in BUFFERSPACE. (BUFFERSPACE, by definition, is the least
amount of virtual storage that is ever provided for I/O buffers.) You can supply
BUFSP through the JCL DD AMP parameter and through the macro. If you do
not specify BUFSP in either place, the amount of storage used for buffer
allocation is the largest of the:

e Amount specified in the catalog (BUFFERSPACE),

e Amount determined from BUFND and BUFNI, or

e Minimum storage required to process the data set with its specified
processing options.

If BUFSP is specified and the amount is smaller than the minimum amount of
storage required to process the data set, VSAM cannot open the data set.

A valid BUFSP amount takes precedence over the amount called for by
BUFND and BUFNI. If the BUFSP amount is greater than the amount called for
by BUFND and BUFNI, the extra space is allocated as follows:

* When MACREF indicates direct access only, additional index buffers are
allocated.

* When MACREF indicates sequential access, one additional index buffer and
as many data buffers as possible are allocated.

If the BUFSP amount is less than the amount called for by BUFND and BUFNI,
the number of data and index buffers is decreased as follows:

¢ When MACREF indicates direct access only, the number of data buffers is
decreased to not fewer than the minimum number. Then, if required, the
number of index buffers is decreased until the amount called for by BUFND
and BUFNI complies with the BUFSP amount.

¢ When MACRF indicates sequential access, the number of index buffers is
decreased to not fewer than 1 more than the minimum number. Then, if
required, the number of data buffers is decreased to not fewer than the
minimum number. If still required, 1 more is subtracted from the number of
index buffers.

¢ Neither the number of data buffers nor the number of index buffers is
decreased to fewer than the minimum number.
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If the index does not exist or is not being opened, only BUFND, and not
BUFNI, enters these calculations.

The BUFFERSPACE must not exceed 16776704.
This parameter is only applicable to MACRF=NSR.

This parameter has no effect for HFS files.

DDNAME=character string
specifies 1 to 8 characters that identify the data set you want to process by
specifying the JCL DD statement for the data set. You may omit DDNAME and
provide it through the label or through the MODCB macro before opening the
data set. MODCB is described in “MODCB—Modify an Access Method Control
Block” on page 66.

EXLST=address
specifies the address of a list of addresses of exit routines that you are
providing. The list must be established by the EXLST or GENCB macro. If you
use the EXLST macro, you can specify its label here as the address of the exit
list. If you use GENCB, you can specify the address returned by GENCB in
register 1 or the label of an area you supplied to GENCB for the exit list.

To use the exit list, you must code this EXLST parameter. Omitting this
parameter means that you have no exit routines. Exit routines are described in
DFSMS/MVS Using Data Sets.

MACRF=(JADR][,CNV][,KEY ]

[,CEXINEX]

[.LDDN|DSN]

[.DFR|NDF]

[.DIR][,SEQ][,SKP]

LICIINCI]

[INJ[,OUT]

[LLEW|NLW]

[NIS|SIS]

[NRMJAIX]

[[NRS|RST]

[[NSR|LSR|GSR|RLS]

[.NUB|UBF])
specify the kinds of processing you will do with the data set. The
subparameters must be significant for the data set. For example, if you specify
keyed access for an entry-sequenced data set (ESDS), you cannot open the
data set. You must specify all the types of access you are going to use,
whether you use them concurrently or by switching from one to the other.
Figure 2 gives the subparameters. Each group of subparameters has a default
value (shown by underlining). You may specify subparameters in any order.
You may specify both ADR and KEY to process a key-sequenced data set
(KSDS). You may specify both DIR and SEQ); with keyed access, you may
specify SKP as well. If you specify OUT and want merely to retrieve some
records and also update, delete, or insert others, you need not also specify IN.
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Figure 2 (Page 1 of 3). MACRF Options

Option

Meaning

ADR

Addressed access to a key-sequenced or entry-sequenced data set; RBAs
are used as search arguments and sequential access is by entry
sequence. RLS does not support ADR access to a KSDS.

CNV

Access is to the entire contents of a control interval rather than to an
individual data record. If the data set is password protected, you must
supply the address of the control or higher-level password in the ACB
PASSWD parameter.

Note: It is recommended that you use RACF or a functionally equivalent
program instead of VSAM passwords.

For RLS, CNV is invalid. This parameter is invalid for HFS files and if
specified results in an OPEN failure.

Keyed access to a relative record data set (RRDS) or key-sequenced data
set. Keys or relative record numbers are used as search arguments and
sequential access is by key or relative record number. KEY processing is
not affected by RLS.

CFX

OPEN fixes control blocks and I/0O buffers and they remain fixed until the
ACB is closed.

For RLS, CFX is ignored, and NFX is assumed. This subparameter has no
effect for HFS files.

OPEN fixes control blocks and I/0O buffers and they remain fixed until the
ACB is closed. For RLS, NFX is assumed.

DDN

Subtask shared control block connection is based on common ddnames.
For RLS, DDN is ignored. This subparameter has no effect for HFS files.

DSN

Subtask shared control block connection is based on common data set
names. For RLS, DSN is ignored. This subparameter has no effect for HFS
files.

With shared resources, writes for direct PUT requests are deferred until the
WRTBFR macro is issued or until VSAM needs a buffer to satisfy a GET
request. Deferring writes saves 1/O requests in cases where subsequent
requests can be satisfied by the data already in the buffer pool. For RLS,
DFR is ignored and direct request modified buffers are immediately written
to disk and the CF (coupling facility). This subparameter has no effect for
HFS files.

Writes are not deferred for direct PUTs. For RLS, NDF is ignored and
direct request modified buffers are immediately written to disk and the CF
(coupling facility).

Direct access to an RRDS, KSDS, or ESDS.

Sequential access to an RRDS, KSDS, or ESDS.

Skip-sequential access to an RRDS or KSDS. Used only with keyed
access in a forward direction.

Processing is limited to improved control interval processing; access is
faster because fewer processor instructions are executed. ICI processing is
not allowed for extended format data sets.

For RLS, ICl is invalid. This parameter is invalid for HFS files and if
specified results in an open failure.

pd

Processing other than improved control interval processing.
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Figure 2 (Page 2 of 3). MACRF Options

Option

Meaning

IN

Retrieval of records of a RRDS, KSDS, or ESDS; (not allowed for an empty
data set). If the data set is password protected, you must supply the
address of the read or higher-level password in the ACB PASSWD
parameter.

ouT

Storage of new records in a RRDS, KSDS, or ESDS (not allowed with
addressed access to a KSDS). Update of records in a RRDS, KSDS, or
ESDS. Deletion of records from a RRDS or KSDS.

If the data set is password protected, you must supply the address of the
update or higher-level password in the ACB PASSWD parameter.

LEW

Using LSR, if an exclusive control conflict is encountered, VSAM defers the
request until the resource becomes available.

NLW

With this value specified, instead of deferring the request, VSAM returns
the exclusive control return code 20 (X'14') to the application program.
The application program is then able to determine the next action.

Z
n

Normal insert strategy. This subparameter has no effect for HFS files.

Sequential insert strategy (split control intervals and control areas at the
insert point rather than at the midpoint when doing direct PUTS); although
positioning is lost and writes are done after each direct PUT request, SIS
allows more efficient space usage when direct inserts are clustered around
certain keys. This subparameter has no effect for HFS files.

The object to be processed is the one named in the specified ddname.

The object to be processed is the alternate index of the path specified by
ddname, rather than the base cluster via the alternate index. For RLS, AIX
is invalid. This subparameter has no effect for HFS files.

Data set is not reusable.

Data set is reusable (high-used RBA is reset to 0 during OPEN). If the data
set is password protected, you must supply the address of the update or
higher-level password in the ACB PASSWD parameter.

Nonshared resources.

LSR

Local shared resources. Each address space may have up to 256 index
resource pools and 256 data resource pools independent of other address
spaces. Unless you are using the default, SHRPOOL=0, you must specify
the SHRPOOL parameter to indicate which resource pool you are using.
Specifying LSR causes a data set to use the local resource pool built by
the BLDVRP macro. If an index resource pool exists at the time an OPEN
macro is issued, the index for a KSDS is connected to the index resource
pool. This parameter is invalid for HFS files and if specified results in an
open failure.

GSR
